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摘   要 
 
类风湿性关节炎（Rheumatoid Arthritis,RA）是以关节慢性炎症为特征的自身
免疫性疾病。虽然 RA 的确切发病机制还不清楚，但是 T 细胞、B 细胞、巨噬细
胞、嗜中性粒细胞和滑膜成纤维细胞在关节发炎及疾病发展的过程中处于重要地
位。细胞因子、Th1/Th2 细胞平衡、细胞凋亡等在 RA 的发病过程中也起着重
要作用。RA 与滑膜组织中多种淋巴细胞及滑膜成纤维细胞凋亡不足有关，因此
诱导这些细胞凋亡防止其过度增殖成为治疗 RA 的有效途径。 
TRAIL（TNF related apoptosis inducing ligand）为Ⅱ型跨膜蛋白，属于 TNF
超家族。TRAIL 能诱导表达 TRAIL 特异性受体的细胞发生凋亡。DR5 又称
TRAIL-R2，是 TRAIL 的特异性受体，在多种肿瘤组织中高表达。而 TRAIL 给
药后造成严重的肝毒性，限制了它的应用。本实验室通过可溶性 DR5（sDR5）
免疫小鼠，建立杂交瘤细胞系，筛选出能诱导细胞凋亡的抗 DR5 单克隆抗体。
该单克隆抗体与 DR5 特异结合，不与其他 TRAIL 受体交叉反应。而且该单抗能
特异性诱导一些表达 DR5 的肿瘤细胞凋亡。 
为了研究 Anti-DR5 mAb 对大鼠佐剂型关节炎（AA）的作用及其免疫机理，
本实验采用注射弗氏完全佐剂的方法建立了佐剂型关节炎（AA）大鼠模型，尾
静脉注射 Anti-DR5 mAb，观察大鼠关节肿胀度、血清和滑膜液中炎症细胞因子
IL-1β、TNF-α、IFN-γ 水平的变化。另外，利用 RT-PCR 检测各组织器官、滑膜
和淋巴细胞中 DR5 mRNA 水平的表达，以 Western blot 技术分析各组织器官中凋
亡相关因子 Caspase-8、Bcl-2 蛋白的表达情况。 
实验发现 Anti-DR5 mAb 能缓解 AA 病情，使关节肿胀度降低。用 Anti-DR5 
mAb 治疗后，血液和滑膜组织细胞产生 IL-1β、TNF-α、IFN-γ 水平下降，且抑
制了滑膜细胞和淋巴细胞的过度增殖。因此，本实验室制备的 Anti-DR5 mAb 能
用于大鼠 AA 的治疗，其治疗机制与细胞表面 DR5 mRNA 的表达、细胞因子
IL-1β、TNF-α、IFN-γ水平和 Caspase-8 蛋白表达有重要关系。 
 

















Rheumatoid arthritis (RA) is an autoimmune disease characterised by chronic 
inflammation of the joints. Although the precise pathogenesis of RA remains unclear, 
T cells, B cells,macrophages, neutrophils and synovial fibroblasts are central to the 
mechanisms of joint inflammation and disease progression.RA is connected with the 
apoptosis inhibition of synovioblasts and lymphocytes in synovial tissues.To induce 
apoptosis of these cells could prevent them from excessive proliferation,and therefore 
would be an effectual way to treat RA. 
TRAIL(TNF related apoptosis inducing ligand) are type  transmembrane Ⅱ
protein which are members of TNF superfamily.TRAIL can induce apoptosis of those 
cells expressing receptors that are specific for TRAIL.DR5(also called TRAIL-R2)is 
the specific receptor to TRAIL,which was highly expressed in many kinds of tumor 
tissues.To administrate TRAIL could,however,bring about severe hepatotoxicity,thus 
limite its usage.Through the method of immunizing the mice by soluble 
DR5(sDR5),our laboratory had established a hybridoma cell line secreting Anti-DR5 
monoclonal antibody which can induce some tumor cell to apoptosis.This mAb binds 
DR5 specifically,and don't react with other TRAIL receptor.Furthermore,the mAb is 
able to induce apoptosis of some tumor cells which express DR5. 
In order to investigate the effect and immune mechanism that Anti-DR5 mAb 
make on the rat’s adjuvant arthritis model,I adopted measures as follow:First,we 
established rat’s adjuvant arthritis animal model by injecting complete Freud's 
adjuvant(CFA) into the joints of rats;After that,I administrated Anti-DR5 mAb to 
those artificial patients using caudal intravenous injection for the sake of finding out 
the variation of rat’s articular tumidity and the inflammatory cytokines such as 
IL-1β,TNF-α,IFN-γ in serum and synovia.In addition,I used RT-PCR to detect DR5 
mRNA expression in each main tissues or organs,synovium and lymphocytes,while 
used western blot to analyse the expression of apoptosis-related factors that include 
Caspase-8 and Bcl-2 in the main tissues and organs. 
During the research process,I was observing the phenomenon that Anti-DR5 















swelling.After treated with Anti-DR5 mAb,the rats produced far more less IL-1β、
TNF-α、IFN-γ in their blood and synovial tissue,and the overmultiplication of 
synoviocytes and lymphocytes was even restrained.In conclution,Anti-DR5 mAb 
produced by our lab are capable of treating the rat’s AA and acquired well therapeutic 
effect.The mechanism based on this therapy may be really linked to the expression 
level of cell surface DR5，cytokines(IL-1β，TNF-α，IFN-γ)，Caspase-8 protein. 
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缩略词 英文全称 中文全称 
Ab Antibody 抗体 
Ag Antigen 抗原 
APP Acute-phase proteins 急性相蛋白 
APRA Acute phase reactive protein  急性时相反应蛋白 
BCR B-cell receptor B 细胞受体   
BMT Bone marrow transplantation 骨髓干细胞移植 
CF Chemotactic factor 趋化因子 
COX Cyclooxygenase 环氧化酶 
CsA Chondroitin sulfate A 硫酸软骨素 A 
CSF Colony stimulating factor 集落刺激因子 
CTC Cytotoxic T cell 细胞毒性 T 细胞 
DD Death domain 死亡结构域 
DED Death effector domain 死亡效应器 
DISC Death-inducing signal complex 死亡诱导信号复合体 
FADD Fas-associated death domain  Fas 相关死亡结构域 
FGF Fibroblast growth factor 成纤维细胞生长因子 
FLS Fibroblast-like synovial cells 成纤维细胞样滑膜细胞 






HSCT Hematopoietic stem cell transplantation 造血干细胞移植 
IC Immunologic complex 免疫复合物 
IFN Interferon 干扰素 
IL Interleukin 白细胞介素 
mAb Monoclonal antibody 单克隆抗体 















MIP Macrophage inflammatory protein 巨噬细胞炎症蛋白 
MTX Methotrexate 氨甲喋呤 
NK Natural killer 自然杀伤细胞 
NSAIDs Non-steroidal anti-inflammatory drugs 非甾类抗炎药 
OA Osteoarthritis 骨关节炎 
OPG Osteoprotegerin 骨保护素 
PBMC Peripheral blood lymphocytes 外周血淋巴细胞 
PBSCT 
Peripheral blood stem cell 
transplantation 
外周血干细胞移植 
PG Prostaglandin  前列腺素 
PL Plasmic lysophospholipase 胞浆型磷脂酶 
RA Rheumatoid arthritis 类风湿性关节炎 
rAAV 
recombinant Adeno-associated virus 
vector 
重组腺相关病毒载体 
RF Rheumatoid factor 类风湿因子 
SAS Saturated ammonium sulfate 饱和硫酸铵 
SFMC Synovial fluid mononuclear cells 滑膜液中单个核细胞 
TCR T-cell receptor T 细胞受体 
TGF Transforming growth factor 转化生长因子 
TNF Tumor necrosis factor 肿瘤坏死因子 
TRA-8 
Agonistic monoclonal antibody specific 
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第一章  前言 











    类风湿性关节炎是一种世界范围内的常见自身免疫病，全世界患病率平均为
1%，目前约有 3.6 亿人患有各种关节疾病。在美国，发病率约为 0.3%-1.5%，在
我国的初步调查结果为 0.32%-0.4%，约有 400-500 万病人。类风湿性关节炎在女
性人群中多发，女性患者的数量是男性的 3 倍[3]。长期以来，类风湿性关节炎的





风湿因子（Rheumatoid factor, RF）[4]，是针对 IgG Fc 片段的 IgM，RF 及其免疫
复合物（Immunologic complex, IC）沉积于关节囊滑膜，引起滑膜增厚、充血、
水肿、淋巴细胞和巨噬细胞浸润[5]。随着分子生物学和免疫学的进展，特别是
RA 动物模型的建立及其在研究 RA 发病机理等方面的大量应用，人们发现细胞
































在类风湿关节炎等风湿性疾病病理过程中相关的细胞因子包括：① 辅助性 T 细
胞两个功能亚群——Th1和 Th2细胞所分泌的细胞因子。Th1细胞主要分泌 IL-2, 
IFN-γ, TNF, GM-CSF 等具有促炎症反应作用的细胞因子，而 Th2 细胞主要分泌 
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